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ABSTRACT
Phage therapy can be used as an alternative method to prevent and control pathogenic
bacteria in aquaculture. However, applications of bacteriophages for a control of Aeromonas spp.
infection are still limited. Therefore, the aims of this study were to isolate lytic bacteriophages
of Aeromonas spp. from canals and to evaluate the effectiveness of these phages to control
Aeromonas spp. at the laboratory level. From 10 collecting sites, one isolate of
Aeromonas designated as Aeromonas sp. OG-H was obtained and employed as a host for
isolation of the phages. Two different phages were obtained, and specified as ΦOG1 and ΦOG3.
Electron micrographs revealed that all isolated phages belonged to the family Myoviridae.
These phages were highly specific to their host (Aeromonas sp. OG-H) and relatively stable at
the pH and temperature ranging from 4.0 to 11.0 and 30 to 65°C, respectively. An in vitro study
of the effect of bacteriophages against Aeromonas sp. OG-H revealed a remarkable decrease
of the pathogen at 12 h, followed by bacterial regrowth to pre-treatment levels. These
data suggested that the phages ΦOG1 and ΦOG3 are efficient as biocontrol agents against
Aeromonas infection.
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∫∑π”
Aeromonas spp. ®—¥Õ¬Ÿà„π·ø¡‘≈’ Aeromonadaceae [1-2] ‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬·°√¡≈∫
√Ÿª∑àÕπ ‰¡à √â“ß ªÕ√å ªí®®ÿ∫—π “¡“√∂®—¥®”·π° ªï™’ å¢Õß genus Aeromonas ‰¥â∑—ÈßÀ¡¥ 31  ªï™’ å [3]
´÷Ëß ªï™’ å à«π„À≠à “¡“√∂·¬°‰¥â®“°·À≈àßπÈ”®◊¥ ·≈– ªï™’ å‡À≈à“π’È¡—°‡ªìπ‡™◊ÈÕ©«¬‚Õ°“  ·≈–Õ“®∑”„Àâ
‡°‘¥°“√√–∫“¥‰¥â [4] ‚¥¬‡©æ“– A. hydrophila ´÷Ëß‡ªìπ‡™◊ÈÕ„π°≈ÿà¡π’È∑’Ë‡ªìπ “‡ÀμÿÀ≈—°„π°“√°àÕ‚√§„πª≈“
çMotile Aeromonad Septicemiaé (MAS) ·≈– ‚√§ çHemorrhagic Septicemiaé ‡ªìπμâπ [5] ∑”„Àâ
ª≈“‡°‘¥°“√μ“¬‡ªìπ®”π«π¡“° [5-6] πÕ°®“°π’È ¬—ß¡’ ªï™’ åÕ◊Ëπ∑’Ë∑”„Àâ‡°‘¥‚√§„πª≈“°≈ÿà¡´“≈¡Õπ (salmonids)
§◊Õ A. bestiarum, A. caviae, A. hydrophila, A. piscicola, A. salmonicida ·≈– A. veronii
‚¥¬‡©æ“–‡™◊ÈÕ A. salmonicida subsp. salmonicida π—Èπ æ∫«à“‡ªìπ “‡ÀμÿÀ≈—°∑’Ë∑”„Àâ‡°‘¥·º≈‡ªóòÕ¬
πÕ°≈”μ—«·≈–μ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥„πª≈“°≈ÿà¡π’È [7] ´÷ËßºŸâ‡æ“–‡≈’È¬ßª≈“¡—°π‘¬¡„™â¬“ªØ‘™’«π–„π°“√
∑”≈“¬‡™◊ÈÕ¥—ß°≈à“«  àßº≈„Àâ‡°‘¥°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕπ’È¡’‡æ‘Ë¡¢÷Èπ [8] ®“°√“¬ß“π„πª√–‡∑»‰∑¬æ∫Õÿ∫—μ‘°“√≥å
°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ°≈ÿà¡π’È ¥—ß‡™àπ„π√“¬ß“π¢Õß «‘æ√æ√√≥å ·≈–§≥– æ∫«à“ ‡™◊ÈÕ A. hydrophila ∑’Ë·¬°‰¥â
®“°ª≈“π‘≈ª°μ‘„π°«ä“πæ–‡¬“®”π«π 46 μ—«Õ¬à“ß æ∫°“√¥◊ÈÕ¬“ Amoxycillin, Colistin ·≈– Amoxycillin
+ Clavulanic acid [9]
„π™à«ß»μ«√√…∑’Ë 20 ‡ªìπμâπ¡“ °“√»÷°…“‡°’Ë¬«°—∫‡ø®„π°“√π”‰ª„™â‡ªìπμ—«¬—∫¬—Èß §«∫§ÿ¡ À√◊Õ
∑”≈“¬·∫§∑’‡√’¬°àÕ‚√§‰¥â√—∫§«“¡ π„®‡ªìπÕ¬à“ß¡“° [10] ‚¥¬‡©æ“–„πÕÿμ “À°√√¡°“√‡æ“–‡≈’È¬ß —μ«å
πÈ”‰¥â¡’°“√π”‡ø®¡“„™â‡ªìπμ—«§«∫§ÿ¡‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§„πª≈“À√◊Õ —μ«åπÈ”Õ◊ËπÊ [11-12]  ”À√—∫°“√·¬°
‡ø®„π·ø¡‘≈’ Aeromonadaceae π—Èπ ‰¥â¡’°“√·¬°·≈–»÷°…“≈—°…≥–¡“∫â“ß ‡™àπ „πß“π«‘®—¬¢Õß Silva ·≈–
§≥– (2016) [13] ‰¥â·¬°‡ø® AS-A ·≈–π”‡ø®∑’Ë‰¥â‰ª„™â§«∫§ÿ¡‡™◊ÈÕ A. salmonicida ´÷Ëß‡ªìπ “‡Àμÿ
¢Õß‚√§·º≈À≈ÿ¡≈÷° (furunculosis) ∑’Ë°àÕ„Àâ‡°‘¥°“√μ“¬Õ¬à“ß¡“°„πª≈“ ´÷Ëß®“°ß“π«‘®—¬π’È‰¥âπ”‡ø®‰ª„™â
„π°“√√—°…“°“√μ‘¥‡™◊ÈÕ™π‘¥π’È„πª≈“≈‘ÈπÀ¡“∑’ËÕ¬Ÿà„π√–¬– juvenile ®“°º≈æ∫«à“ “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß
‡™◊ÈÕÀ≈—ß®“°∑’Ë„ à‡ø®≈ß‰ª 6 ™—Ë«‚¡ß ®“°ß“π«‘®—¬π’È™’È„Àâ‡ÀÁπ«à“°“√„™â‡ø®„π°“√§«∫§ÿ¡‚√§ “¡“√∂∑”‰¥â®√‘ß
Õ¬à“ß‰√°Áμ“¡ °“√»÷°…“„πª√–‡∑»‰∑¬¬—ß‰¡à‡§¬¡’√“¬ß“π °“√„™â‡ø® (phage therapy) ÷´Ëß‡ªìπ‰«√— ∑’Ë∑”„Àâ
‡°‘¥°“√μ‘¥‡™◊ÈÕ„π·∫§∑’‡√’¬®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√§«∫§ÿ¡‡™◊ÈÕ Aeromonas ´÷Ëßæ∫«à“‡ø®¡’¢âÕ‰¥â‡ª√’¬∫
§◊Õ ‡ø®¡’§«“¡®”‡æ“–μàÕ·∫§∑’‡√’¬ ‰¡à àßº≈‡ ’¬À√◊Õº≈¢â“ß‡§’¬ß¡“¬—ß¡πÿ…¬å ‰¡à àßº≈‡ ’¬μàÕ ‘Ëß·«¥≈âÕ¡
‚¥¬®–μ‘¥‡™◊ÈÕ‡©æ“–·∫§∑’‡√’¬®”‡æ“–‡∑à“π—Èπ ‡ø® “¡“√∂∑πÕ¬Ÿà„π ¿“«–∑’ËÀ≈“°À≈“¬ ∂÷ß·¡â«à“Õ“®‡°‘¥
‡™◊ÈÕ “¬æ—π∏ÿå°≈“¬∑’Ë¥◊ÈÕμàÕ°“√μ‘¥‡™◊ÈÕ¥â«¬‡ø® ·μà “¬æ—π∏ÿå°≈“¬‡À≈à“π—Èπ à«π„À≠à°≈—∫‰ª‡ªìπ “¬æ—π∏ÿå∑’Ë‰«
μàÕ‡ø®À≈—ß®“°‡æ“–‡≈’È¬ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ √«¡∑—Èß°“√„™â phage therapy ‡ªìπ«‘∏’§«∫§ÿ¡∑’Ë√«¥‡√Á«·≈–‰¡à
·æß [13-14]
°“√„™â‡ø®„π°“√°”®—¥·≈–ªÑÕß°—π°“√μ‘¥‡™◊ÈÕ¢Õß·∫§∑’‡√’¬π—Èπ ‰¥âª√– ∫§«“¡ ”‡√Á®∑—Èß„π°“√
√—°…“°“√μ‘¥‡™◊ÈÕ∑—Èß„π§π·≈– —μ«å [15-16] Õ¬à“ß‰√°Áμ“¡∂÷ß·¡â«à“®–¡’ºŸâ·¬°‡ø®¢Õß‡™◊ÈÕ Aeromonas spp.
‰¥â ·μà¬—ß‰¡à¡’°“√√“¬ß“π„πª√–‡∑» ´÷Ëß‡ø®∑’Ë·¬°‰¥âπ—Èπ¬—ß¡’§«“¡®”‡æ“–·μ°μà“ß°—π‰ª„π·μà≈–¿Ÿ¡‘¿“§¢÷Èπ
°—∫‚Œ μå∑’Ë„™â ª√–°Õ∫°—∫‡ªìπ∑’Ë∑√“∫°—π¥’«à“„πª√–‡∑»‰∑¬¡’°“√„™â¬“ªØ‘™’«π–Õ¬à“ß·æ√àÀ≈“¬®÷ß∑”„Àâ°“√
√—°…“°“√μ‘¥‡™◊ÈÕ™π‘¥π’ÈμâÕß¡’°“√‡æ‘Ë¡ª√‘¡“≥°“√„™â¬“‡æ‘Ë¡¢÷Èπ ·≈– àßº≈„Àâ‡™◊ÈÕ¥◊ÈÕ¬“À≈“¬™π‘¥ ¥—ßπ—Èπ
·π«∑“ß°“√„™â‡ø®„π°“√°”®—¥‡™◊ÈÕπ’È®÷ß‡ªìπ∑“ß‡≈◊Õ°∑’Ë ”§—≠ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π°√≥’∑’Ë‡™◊ÈÕ¥◊ÈÕ¬“∑ÿ°
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ª√–‡¿∑„π∑âÕßμ≈“¥ ·≈–°“√·¬°‡ø®®“°μ—«Õ¬à“ß Aeromonas spp. „πª√–‡∑»®÷ß¡’§«“¡®”‡ªìπ‡æ◊ËÕ®–
π”‰ª„™â‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æμàÕ‰ª „π°“√»÷°…“π’È®–·¬°‡ø®∑’Ë “¡“√∂∑”≈“¬‡™◊ÈÕ„π°≈ÿà¡ Aeromonas spp.
»÷°…“≈—°…≥–¢Õß‡™◊ÈÕ ·≈–°“√π”‰ª„™â„π°“√≈¥®”π«π‡™◊ÈÕ„π√–¥—∫ÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈∑’Ë®–‰ª
ª√–¬ÿ°μå„™â„π∫àÕπÈ”∑’Ë¡’°“√‡æ“–‡≈’È¬ß —μ«åπÈ”‡»√…∞°‘®‚¥¬‡©æ“–ª≈“μàÕ‰ª
«‘∏’¥”‡π‘π°“√«‘®—¬
°“√·¬°‡™◊ÈÕ Aeromonas spp.
‡°Á∫μ—«Õ¬à“ßπÈ”®“°·À≈àßμà“ßÊ ®”π«π 10 ·À≈àß π”¡“·¬°‡™◊ÈÕ Aeromonas spp. ‚¥¬„™âÕ“À“√
Aeromonas Isolation Medium (Himedia, India) §—¥‡≈◊Õ°‚§‚≈π’∑’Ë§“¥«à“‡ªìπ‡™◊ÈÕ Aeromonas spp. ¡“
®—¥®”·π°∑“ß biochemical characteristic ‰¥â·°à °“√„™âπÈ”μ“≈·≈–°“√ √â“ß°ä“´„πÕ“À“√«ÿâπ triple sugar
iron (TSI agar) °“√ √â“ß‡Õπ‰´¡å gelatinase °“√√’¥‘«´å nitrate °“√∑¥ Õ∫ oxidation-fermentation test
°“√∑¥ Õ∫°“√ √â“ß Indole ·≈–°“√ √â“ß‡Õπ‰´¡å Dnase ‚¥¬π”‰Õ‚´‡≈μ∑’Ë§“¥«à“‡ªìπ‡™◊ÈÕ Aeromonas
spp. ‚¥¬‡™◊ÈÕ Aeromonas spp. ®–„Àâº≈∫«°°—∫°“√∑¥ Õ∫°“√ √â“ß Indole, °“√√’¥‘«´å nitrate √«¡∑—Èß
„Àâº≈‡ªìπ F ®“°°“√∑¥ Õ∫ oxidation-fermentation test „π¢≥–∑’Ë∫“ß “¬æ—π∏ÿå®–„Àâº≈∫«°°—∫°“√
∑¥ Õ∫°“√ √â“ß‡Õπ‰´¡å Dnase ·≈– gelatinase ¬°‡«âπ A. sobria  à«π°“√„™âπÈ”μ“≈·≈–°“√ √â“ß°ä“´
„πÕ“À“√«ÿâπ triple sugar iron (TSI agar) ®–„Àâº≈·μ°μà“ß°—πÕÕ°‰ª [17] ®“°π—Èππ”¡“¬◊π¬—π«à“‡ªìπ‡™◊ÈÕ
Aeromonas spp. ‚¥¬°“√À“≈”¥—∫‡∫ ∫√‘‡«≥ 16S rRNA gene ´÷Ëß∑”‰¥â‚¥¬°“√ °—¥¥’‡ÕÁπ‡Õ®“°‡™◊ÈÕ
·≈–‡æ‘Ë¡®”π«π¥’‡ÕÁπ‡Õ„π à«π¥—ß°≈à“«‚¥¬„™â«‘∏’ Polymerase Chain Reaction (PCR) ¥â«¬‰æ√å‡¡Õ√å 27F
(5û-AGAGTTTGATCCTG GCTCAG-3û) ·≈– 1492R (5û-TACGGYTACCTTGTTACGACTT-3û)
®“°π—ÈπÀ“≈”¥—∫π‘«§≈’‚Õ‰∑¥å ·≈–‡∑’¬∫‡§’¬ß¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡∑’Ë‰¥â°—∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å„π∞“π¢âÕ¡Ÿ≈ GenBank
‡æ◊ËÕ°“√√–∫ÿ ªï™’ å [18]
°“√·¬°·∫§‡∑Õ√‘‚Õ‡ø®
‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬ Aeromonas spp. „πÕ“À“√ tryptic soy broth (TSB) broth §«“¡‡¢â¡¢âπ
2 ‡∑à“¡“°°«à“ Ÿμ√ª°μ‘‡ªìπ‡«≈“ª√–¡“≥ 6-7 ™—Ë«‚¡ß ®“°π—Èπ„ àμ—«Õ¬à“ßπÈ”ª√‘¡“≥ 25 ¡‘≈≈‘≈‘μ√≈ß‰ª ∫à¡
μàÕ‰ªÕ’°‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß®“°π—Èππ”μ—«Õ¬à“ß‰ªμ°μ–°Õπ ‡Õ“πÈ”„ π”¡“°√Õßºà“π·ºàπ°√Õß¢π“¥ 0.45
‰¡‚§√‡¡μ√ ·≈–π”¡“«‘‡§√“–Àå¢—ÈπμàÕ‰ª«à“¡’‡ø®Õ¬ŸàÀ√◊Õ‰¡à‚¥¬„™â‡∑§π‘§°“√∑”Õ“À“√«ÿâπ Õß™—Èπ [19]
°“√»÷°…“√Ÿª√à“ß¢Õß‡ø®¿“¬„μâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á§μ√Õπ·∫∫ àÕßºà“π
π”‡ø®¡“ àÕß¥Ÿ√Ÿª√à“ß ‚¥¬¬âÕ¡¥â«¬ uranyl acetate 1 ‡ªÕ√å‡´Áπμå π”‰ª àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°μ√Õπ·∫∫ àÕßºà“π [20]
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°“√»÷°…“§«“¡‡ ∂’¬√¢Õß‡ø®
π”‡ø®∑’Ë·¬°‰¥â¡“»÷°…“§«“¡‡ ∂’¬√μàÕ pH ·≈–Õÿ≥À¿Ÿ¡‘ ‚¥¬§«“¡‡ ∂’¬√μàÕ pH ∑”μ“¡«‘∏’
¢Õß Verma ·≈–§≥– (2009) [21] ‚¥¬ª√—∫ pH „Àâ‡ªìπ 3.0, 5.0, 7.0, 9.0 ·≈– 11.0 „πÕ“À“√ TSB
broth ‚¥¬„™â 1 M HCl À√◊Õ 1 M NaOH ®“°π—Èπ‡μ‘¡‡ø®∑’Ë§«“¡‡¢â¡¢âπ 107 PFU/mL ∫à¡‡ªìπ‡«≈“
1 ™—Ë«‚¡ß∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬  ‚¥¬„™â‡ø®„πÕ“À“√ TSB ∑’Ëª√—∫ pH ‡ªìπ 7.0 ‡ªìπμ—«§«∫§ÿ¡
 à«π§«“¡‡ ∂’¬√μàÕÕÿ≥À¿Ÿ¡‘∑”‰¥â‚¥¬∫à¡‡ø®§«“¡‡¢â¡¢âπ 107 PFU/mL ∑’ËÕÿ≥À¿Ÿ¡‘μà“ßÊ (20, 25, 30, 37,
50 ·≈– 65 Õß»“‡´≈‡ ’´¬ ) ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß À≈—ß®“°∫à¡ 1 ™—Ë«‚¡ß∑—Èß 2 °“√∑¥≈Õß π”¡“μ√«® Õ∫
ª√‘¡“≥‡ø®∑’Ë§ß‡À≈◊Õ‚¥¬«‘∏’ double agar layer method
°“√μ√«® Õ∫§«“¡ “¡“√∂„π°“√μ‘¥‡™◊ÈÕ Aeromonas spp.  “¬æ—π∏ÿåÕ◊Ëπ
π” Aeromonas spp. ∑’Ë·¬°‰¥â ·≈– Aeromonas spp.  “¬æ—π∏ÿåÕâ“ßÕ‘ß ¡“∑¥ Õ∫§«“¡
 “¡“√∂„π°“√μ‘¥‡™◊ÈÕ¢Õß‡ø®∑’Ë·¬°‰¥â ‚¥¬°“√À¬¥‡ø®≈ß‰ª„π®“πÕ“À“√ TSA ∑’Ëº ¡‡™◊ÈÕ Aeromonas
spp. ∑’Ë‡∑‰«â°àÕπÀπâ“π’È ∫à¡‰«â‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  —ß‡°μ∫√‘‡«≥„ ∑’Ë‡°‘¥¢÷Èπ
°“√∑¥ Õ∫°“√¬—∫¬—Èß‡™◊ÈÕ Aeromonas sp. OG-H „π√–¥—∫ÀâÕßªØ‘∫—μ‘°“√ (in-vitro study)
„π°“√∑¥ Õ∫°“√¬—∫¬—Èß‡™◊ÈÕ Aeromonas sp. OG-H „π√–¥—∫ÀâÕßªØ‘∫—μ‘°“√ ®–·∫àß‡ªìπ 2
°“√∑¥≈Õß¬àÕ¬ §◊Õ °“√∑¥≈Õß·√°®–‡ªìπ°“√»÷°…“°“√¬—∫¬—Èß‡™◊ÈÕ·∫∫ªÑÕß°—π (pre-exposure) ‚¥¬‡μ‘¡
‡ø®∑’Ë·¬°‰¥âª√‘¡“≥ 1012 PFU/mL ≈ß„πÕ“À“√ TSB ®“°π—Èπ‡μ‘¡‡™◊ÈÕ Aeromonas sp. OG-H ∑’Ë¡’
®”π«π‡™◊ÈÕª√–¡“≥ 108 CFU/mL ≈ß‰ª (MOI ‡∑à“°—∫ 10,000) ∫à¡∫π‡§√◊ËÕß‡¢¬à“∑’Ë§«“¡‡√Á«√Õ∫ 150
rpm Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’´¬  ®“°π—Èπ‡°Á∫μ—«Õ¬à“ß®π∂÷ß‡«≈“ 48 ™—Ë«‚¡ß ¡“π—∫®”π«π·∫§∑’‡√’¬∑’Ë√Õ¥
™’«‘μ„πÕ“À“√ TSA ·≈–π—∫®”π«π‡ø®‚¥¬π”μ—«Õ¬à“ß¡“ centrifuge ∑’Ë§«“¡‡√Á« 10,000 xg π” à«π„ 
¡“°√Õßºà“π·ºàπ°√Õß¢π“¥ 0.45 ‰¡§√Õπ ·≈â«π”‰ªπ—∫®”π«π‡ø®¥â«¬«‘∏’ double agar layer method
 à«π°“√∑¥≈Õß∑’Ë 2 ®–‡ªìπ°“√»÷°…“°“√¬—∫¬—Èß‡™◊ÈÕ¿“¬À≈—ß®“°°“√‡≈’È¬ß‡™◊ÈÕ‰ª·≈â« 5 ™—Ë«‚¡ß (5 h post-
exposure) ‚¥¬®–‡≈’È¬ß‡™◊ÈÕ Aeromonas sp. OG-H ∑’Ë¡’ª√‘¡“≥‡™◊ÈÕ‡√‘Ë¡μâπ 108 CFU/mL „πÕ“À“√ TSB
‡ªìπ√–¬–‡«≈“ 5 ™—Ë«‚¡ß°àÕπ ®“°π—Èπ®÷ß‡μ‘¡‡ø®ª√‘¡“≥ 1012 PFU/mL ≈ß‰ª ‡°Á∫μ—«Õ¬à“ß®π∂÷ß‡«≈“ 48
™—Ë«‚¡ß ¡“π—∫®”π«π·∫§∑’‡√’¬∑’Ë√Õ¥™’«‘μ ·≈–π—∫®”π«π‡ø®¥â«¬«‘∏’ double agar layer method μ“¡«‘∏’
¢â“ßμâπ
°“√«‘‡§√“–Àå∑“ß ∂‘μ‘
‡ª√’¬∫‡∑’¬∫º≈°“√∑¥ Õ∫°“√¬—∫¬—Èß‡™◊ÈÕ Aeromonas sp. OG-H „π√–¥—∫ÀâÕßªØ‘∫—μ‘°“√ ‚¥¬
°“√«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬«∑’Ë√–¥—∫π—¬ ”§—≠∑“ß ∂‘μ‘ 0.05 ·≈–‡ª√’¬∫‡∑’¬∫æÀÿ§Ÿ≥ (Multiple
comparison) ·∫∫ Tukeyûs HSD Test
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º≈°“√«‘®—¬·≈–«‘®“√≥åº≈°“√«‘®—¬
°“√·¬°‡™◊ÈÕ Aeromonas spp.
®“°°“√π”πÈ”§≈Õß®“°·À≈àßμà“ßÊ ¡“∑”°“√·¬°‡™◊ÈÕ Aeromonas spp. „πÕ“À“√ Aeromonas
isolation medium agar ∑’Ë¡’°“√‡μ‘¡ ampicillin ‚¥¬‡≈◊Õ°‚§‚≈π’‡¥’Ë¬«∑’Ë§“¥«à“πà“®–‡ªìπ‡™◊ÈÕ Aeromonas
spp. ‰ª∑”°“√∑¥ Õ∫ Biochemical test ·≈–‡≈◊Õ°‡™◊ÈÕ∑’Ë„Àâº≈μ√ß°—∫º≈°“√∑¥ Õ∫‡™◊ÈÕ Aeromonas spp.
‚¥¬‡∑’¬∫®“° Bergeyûs manual of systematic bacteriology ∑”°“√¬◊π¬—πº≈‚¥¬À“≈”¥—∫‡∫ ∫√‘‡«≥
16S rRNA gene æ∫«à“ ®“°μ—«Õ¬à“ß∑—ÈßÀ¡¥ 20 ‰Õ‚´‡≈μ ∑’Ë§“¥«à“‡ªìπ‡™◊ÈÕ Aeromonas æ∫«à“ ¡’‡æ’¬ß
‰Õ‚´‡≈μ‡¥’¬«§◊Õ ‰Õ‚´‡≈μ OG-H ∑’Ë„Àâº≈„°≈â‡§’¬ß°—∫‡™◊ÈÕ Aeromonas hydrophila 97% ¥—ßπ—Èπ®÷ß„™â
Aeromonas sp. OG-H „π°“√§—¥·¬°‡ø®∑’Ë∑”„π¢—ÈπμÕπμàÕ‰ª
°“√·¬°·∫§‡∑Õ√‘‚Õ‡ø®
‡¡◊ËÕπ”‡™◊ÈÕ Aeromonas sp. OG-H ¡“„™â„π°“√·¬°‡ø® æ∫«à“ “¡“√∂·¬°‡ø®‰¥â 2 μ—« ·≈–
„Àâ™◊ËÕ«à“ ‡ø® ΦOG1 ·≈– ΦOG3 ®÷ßπ”¡“∑”‡ø®„Àâ∫√‘ ÿ∑∏‘Ï‡∫◊ÈÕßμâπ‚¥¬‡∑§π‘§ single plaque isolation
®π§√∫ 3 §√—Èß π”‡ø®∑’Ë∫√‘ ÿ∑∏‘Ï‰ª»÷°…“„π¢—ÈπμÕπμàÕ‰ª
°“√»÷°…“√Ÿª√à“ß¢Õß‡ø®¿“¬„μâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á§μ√Õπ·∫∫ àÕßºà“π
‡¡◊ËÕπ”‡ø® ΦOG1 ·≈– ΦOG3 ‰ª»÷°…“√Ÿª√à“ß¿“¬„μâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á§μ√Õπ·∫∫ àÕßºà“π
æ∫«à“‡ø®∑—Èß Õß¡’√Ÿª√à“ß∑’Ëª√–°Õ∫¥â«¬ à«πÀ—«∑’Ë‡ªìπ icosahedral head ·≈– à«πÀ“ß‡ªìπ long contractile
tail ÷´Ëß®—¥‡ø®∑—Èß Õß™π‘¥Õ¬Ÿà„π·ø¡‘≈’ Myoviridae À√◊ÕÕ¬Ÿà„π type A ¢Õß°“√®—¥®”·π°·∫∫ Bradleyûs
classification ‚¥¬‡ø® ΦOG1 ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß à«πÀ—«‡∑à“°—∫ 36 ±  5 π“‚π‡¡μ√·≈– à«π
À“ß¬“« 78 ± 6 π“‚π‡¡μ√  à«π ΦOG3 ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß à«πÀ—«‡∑à“°—∫ 30 ± 12 π“‚π‡¡μ√
·≈– à«πÀ“ß¬“« 72 ± 12 π“‚π‡¡μ√ (√Ÿª∑’Ë 1)  ”À√—∫‡ø®„π‡™◊ÈÕ Aeromonas sp. ∑’Ë¡’√“¬ß“πæ∫«à“  à«π
„À≠à®—¥Õ¬Ÿà„π·ø¡‘≈’ Myoviridae ‡™àπ ‡ø® Aeh1 ·≈– Aeh2†[22], ΦO18P [23], ‡ø® Aes012, Aes
508, CC2, pAh6-C, phiAS4, phiAS5, phiO18P, PX29, vB_AsaM-56 [24] ·≈–„π·ø¡‘≈’ Podoviridae
‡™àπ phiAS7 [24], ‡ø® Ahp1 [25], Bpa5 [26]
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√Ÿª∑’Ë 1 √Ÿª√à“ß¢Õß‡ø® ΦOG1 (´â“¬) ·≈– ΦOG3 (¢«“) ¿“¬„μâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á§μ√Õπ·∫∫ àÕßºà“π
(bar = 60 π“‚π‡¡μ√)
°“√»÷°…“§«“¡‡ ∂’¬√¢Õß‡ø®
§«“¡‡ ∂’¬√∑“ß¥â“πÕÿ≥À¿Ÿ¡‘¢Õß‡ø®
º≈¢Õß§«“¡‡ ∂’¬√∑“ß¥â“πÕÿ≥À¿Ÿ¡‘¢Õß‡ø®∑—Èß 2 μ—« · ¥ß¥—ß√Ÿª∑’Ë 2 ‚¥¬æ∫«à“ ‡ø® ΦOG1
·≈– ΦOG3  “¡“√∂Õ¬Ÿà√Õ¥‰¥â„π™à«ßÕÿ≥À¿Ÿ¡‘μ—Èß·μà 4 ®π∂÷ß 65 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß Õ¬à“ß‰√
°Áμ“¡ ‡ø®∑—Èß 2 μ—«‰¡à “¡“√∂¡’™’«‘μ√Õ¥‡¡◊ËÕ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘μ—Èß·μà 72 Õß»“‡´≈‡ ’´¬ ¢÷Èπ‰ª ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß
(√Ÿª∑’Ë 2) Õ“®‡π◊ËÕß®“°‡ø®‡ªìπÕπÿ¿“§∑’Ëª√–°Õ∫¥â«¬‚ª√μ’π (capsid) ∑’ËÀàÕÀÿâ¡Õ¬Ÿà¥â“ππÕ° ¥—ßπ—Èπ ∂â“
Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß‡°‘π‰ª®– àßº≈„Àâ‚ª√μ’π∑’ËÕ¬Ÿà¥â“ππÕ°‡ ’¬ ¿“æ‰¥â  àßº≈„Àâ‡ø®‰¡à “¡“√∂Õ¬Ÿà√Õ¥‰¥â
Õÿ≥À¿Ÿ¡‘®—¥‡ªìπªí®®—¬Àπ÷Ëß∑’Ë¡’§«“¡ ”§—≠ ‡π◊ËÕß®“°Õÿ≥À¿Ÿ¡‘∑’Ë‰¡à‡À¡“– ¡®– àßº≈„Àâ∫¥∫—ß°“√
‡¢â“‡°“–μ‘¥¢Õß‡ø®·≈–ªÑÕß°—π‰¡à„Àâ‡ø®μ‘¥‡™◊ÈÕ·∫§∑’‡√’¬‰¥â πÕ°®“°π’È®“°°“√√“¬ß“π¢Õß Fennema (1996)
[27] æ∫«à“ ‡Õπ‰´¡å‰≈‚´‰´¡å¢Õß‡ø® T4 ®–¡’§«“¡‡ ∂’¬√¡“°∑’Ë ÿ¥∑’ËÕÿ≥À¿Ÿ¡‘ 12.5 Õß»“‡´≈‡ ’´¬  ·≈–
®–≈¥≈ß‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ ŸßÀ√◊ÕμË”°«à“ ‡π◊ËÕß®“°®–‡°‘¥°“√‡ ’¬ ¿“æ¢Õß‡Õπ‰´¡å (denaturation) ÷´Ëß∑”„Àâ
Õ∏‘∫“¬‰¥â«à“‡ø® T4 ¢Õß E. coli ®–¡’ª√– ‘∑∏‘¿“æ„π°“√‡¢â“∑”≈“¬‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 15-20 Õß»“‡´≈‡ ’´¬ 
¡“°°«à“Õÿ≥À¿Ÿ¡‘ 25 Õß»“‡´≈‡´’¬ 
§«“¡‡ ∂’¬√¢Õß‡ø®„π°≈ÿà¡ Aeromonas μàÕÕÿ≥À¿Ÿ¡‘ ‰¥â¡’√“¬ß“π„π‡ø® Aehl ·≈– Aeh2 ∑’Ë
∑”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ„π A. hydrophila ´÷Ëßæ∫«à“‡ø®∑—Èß Õßμ—«¡’§«“¡‡ ∂’¬√∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡ ’´¬ 
‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ·≈–°“√√Õ¥™’«‘μ®–≈¥≈ß‡À≈◊ÕπâÕ¬°«à“ 1 ‡ªÕ√å‡´ÁπμåÀ≈—ß®“°∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 60 Õß»“
‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß [22]
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√Ÿª∑’Ë 2 º≈¢Õß§«“¡‡ ∂’¬√∑“ß¥â“πÕÿ≥À¿Ÿ¡‘¢Õß‡ø® ΦOG1 ·≈– ΦOG3,  —≠≈—°…≥å °√“ø·∑àß ’‡∑“
· ¥ß∂÷ß‡ø® ΦOG1 °√“ø·∑àß ’¥”· ¥ß∂÷ß‡ø® ΦOG3
§«“¡‡ ∂’¬√∑“ß¥â“π pH ¢Õß‡ø®
º≈¢Õß§«“¡‡ ∂’¬√∑“ß¥â“π pH ¢Õß‡ø®∑—Èß 2 μ—« · ¥ß¥—ß√Ÿª∑’Ë 3 ‚¥¬æ∫«à“ ‡ø® ΦOG1 ·≈–
ΦOG3  “¡“√∂∑πμàÕ pH ‰¥â„π™à«ß pH 4.0 ∂÷ß 12.0 ‚¥¬ pH π—Èπ°Á‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë ”§—≠μàÕ°“√
√Õ¥™’«‘μ¢Õß‡ø® ‚¥¬„π ¿“«–∑’Ë pH ¡’§«“¡‡ªìπ°√¥ Ÿß ‡ø®®–‰¡à “¡“√∂Õ¬Ÿà√Õ¥‰¥â ‡π◊ËÕß®“° àßº≈„Àâ
‚ª√μ’π∑’ËÕ¬Ÿà¥â“ππÕ°‡ ’¬ ¿“æ‰¥â
°“√π”‡ø®‰ªª√–¬ÿ°μå„™â„π°“√∑”≈“¬‡™◊ÈÕ (phage therapy) π—Èπ ªí®®—¬Àπ÷Ëß∑’Ë¡’§«“¡ ”§—≠§◊Õ
ªí®®—¬∑“ß°“¬¿“æ¢Õß ‘Ëß·«¥≈âÕ¡∑’Ë®–π”‡ø®‰ªª√–¬ÿ°μå„™â ‡™àπ Õÿ≥À¿Ÿ¡‘ ·≈–§à“ pH ‚¥¬§à“ pH ®—¥‡ªìπ
ªí®®—¬Àπ÷Ëß∑’Ë¡’§«“¡ ”§—≠¡“°‡π◊ËÕß®“°¡’º≈μàÕ°“√‡¢â“‡°“–μ‘¥¢Õß‡ø® §«“¡ “¡“√∂„π°“√μ‘¥‡™◊ÈÕ (infectivity)
√«¡∑—Èß°“√‡æ‘Ë¡®”π«π¢Õß‡ø®¿“¬„π‡´≈≈å [27] ‚¥¬∑—Ë«‰ª°“√»÷°…“º≈¢Õß pH μàÕ°“√√Õ¥™’«‘μ¢Õß‡ø®
®–æ∫«à“∑’Ë pH μË”°«à“ 5.0 ·≈– Ÿß°«à“ 10.0 ®– àßº≈„Àâ‡ø®¡’°“√√Õ¥™’«‘μ≈¥≈ß ·≈–™à«ß pH ∑’Ë‡À¡“– ¡
§◊Õ ™à«ß pH 6.0›8.0 [28-29] ‚¥¬„π√–¬–·√°¢Õß°“√μ‘¥‡™◊ÈÕ¢Õß‡ø®‚¥¬°“√‡¢â“‡°“–°—∫ √’‡´æ‡μÕ√å
(receptor) ∫π‡´≈≈å¢Õß·∫§∑’‡√’¬π—Èπ‡ø®®–„™â‰≈‚´‰´¡å (lysozyme) ‡æ◊ËÕ∑”≈“¬ºπ—ß‡´≈≈å¢Õß·∫§∑’‡√’¬
´÷Ëß∂◊Õ‡ªìπ√–¬–∑’Ë¡’§«“¡ ”§—≠¡“° À“°„π√–¬–π’È¡’§à“ pH ‰¡à‡À¡“– ¡®– àßº≈„Àâ∫¥∫—ß°“√∑”ß“π¢Õß
‡Õπ‰´¡å‰≈‚´‰´¡å·≈–¬—ß¡’º≈μàÕ‚ª√μ’π‡ª≈◊Õ°Àÿâ¡¢Õß‰«√— Õ’°¥â«¬  àßº≈„ÀâªÑÕß°—π°“√‡¢â“‡°“–μ‘¥¢Õß‡ø®
μàÕ√’‡´æ‡μÕ√å¢Õß‚Œ μå‰¥â [30-31] §«“¡‡ ∂’¬√¢Õß‡ø®„π°≈ÿà¡ Aeromonas μàÕ pH ‰¥â¡’√“¬ß“π„π‡ø®
Aehl ·≈– Aeh2 ∑’Ë∑”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ„π A. hydrophila ´÷Ëßæ∫«à“‡ø®∑—Èß Õßμ—«¡’§«“¡‡ ∂’¬√∑’Ë pH „π
™à«ß 5.0-10.0 ·≈–®–‰¡à “¡“√∂√Õ¥™’«‘μ∑’Ë pH μË”À√◊Õ Ÿß°«à“π’È‰¥â [22]
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√Ÿª∑’Ë 3 º≈¢Õß§«“¡‡ ∂’¬√∑“ß¥â“π pH ¢Õß‡ø® ΦOG1 ·≈– ΦOG3,  —≠≈—°…≥å °√“ø·∑àß ’‡∑“· ¥ß
∂÷ß‡ø® ΦOG1 °√“ø·∑àß ’¥”· ¥ß∂÷ß‡ø® ΦOG3
°“√μ√«® Õ∫§«“¡ “¡“√∂„π°“√μ‘¥‡™◊ÈÕ Aeromonas spp.  “¬æ—π∏ÿåÕ◊Ëπ
º≈°“√μ√«® Õ∫§«“¡ “¡“√∂„π°“√μ‘¥‡™◊ÈÕ„π Aeromonas spp.  “¬æ—π∏ÿåÕ◊Ëπ æ∫«à“ ‡ø®
ΦOG1 ·≈– ΦOG3  “¡“√∂∑”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ°—∫ Aeromonas sp. OG-H ´÷Ëß„™â‡ªìπ‚Œ μå„π°“√·¬°
‡ø®®“°·À≈àßπÈ”‡∑à“π—Èπ ÷´Ëß Õ¥§≈âÕß°—∫°“√»÷°…“„π‡ø® Aehl ·≈– Aeh2 ∑’Ëμ‘¥‡™◊ÈÕ„π A. hydrophila
´÷Ëßæ∫«à“ ‰¡à “¡“√∂μ‘¥‡™◊ÈÕ„π®’π— À√◊Õ ªï™’ åÕ◊Ëπ∑’Ë∑”°“√∑¥ Õ∫ [22]
μ“√“ß∑’Ë 1  §«“¡ “¡“√∂„π°“√μ‘¥‡™◊ÈÕ¢Õß ‡ø® ΦOG1 ·≈– ΦOG3 °—∫ Aeromonas spp.  “¬æ—π∏ÿåÕ◊Ëπ
Host
ΦOG1 ΦOG3
                  Phage
A. hydrophila ATCC 35694 - -
A. caviae DMST 25498 - -
A. sobria DMST 12440 - -
A. sobria DMST 25185 - -
A. hydrophila DMST 25194 - -
A. veronii biovar veronii ATCC 35624 - -
A. hydrophila DMST 2798 - -
A. trota ATCC 49657 - -
Aeromonas sp. OG-H ✓ ✓
À¡“¬‡Àμÿ:  —≠≈—°…≥å ✓ · ¥ß«à“∑”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ; - · ¥ß«à“‰¡à∑”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ
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°“√∑¥ Õ∫°“√¬—∫¬—Èß‡™◊ÈÕ Aeromonas OG-H „π√–¥—∫ÀâÕßªØ‘∫—μ‘°“√
®“°°“√»÷°…“°“√π”‡ø®∑—Èß 2 μ—«‰ª„™â„π°“√¬—∫¬—Èß‡™◊ÈÕ Aeromonas sp. OG-H „π√–¥—∫ÀâÕß
ªØ‘∫—μ‘°“√ „πÕÕ°·∫∫°“√∑¥≈Õß‡ªìπ 2 °“√∑¥≈Õß¬àÕ¬ §◊Õ °“√∑¥≈Õß·√°®–‡ªìπ°“√»÷°…“°“√¬—∫¬—Èß‡™◊ÈÕ·∫∫
pre-exposure À√◊Õ·∫∫ªÑÕß°—π ´÷Ëß®–‰ªª√–¬ÿ°μå„™â„π°√≥’∑’Ë„™â‡ø®ªÑÕß°—π‡™◊ÈÕ°àÕπ∑’Ë®–æ∫°“√μ‘¥‡™◊ÈÕ
 à«π°“√∑¥≈Õß∑’Ë 2 ®–‡ªìπ°“√»÷°…“°“√¬—∫¬—Èß‡™◊ÈÕ·∫∫ post-exposure À√◊Õ·∫∫√—°…“ ´÷Ëß®–‰ªª√–¬ÿ°μå
„™â„π°√≥’∑’Ë„™â‡ø®‡æ◊ËÕ∑”≈“¬‡™◊ÈÕÀ≈—ßæ∫°“√ªπ‡ªóôÕπ ®“°º≈°“√∑¥≈Õßæ∫«à“ „π°“√∑¥≈Õß°“√¬—∫¬—Èß‡™◊ÈÕ
·∫∫ pre-exposure (√Ÿª∑’Ë 4A) ®–„Àâº≈„π°“√≈¥®”π«π‡™◊ÈÕÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡∑’¬∫°—∫™ÿ¥°“√∫à¡‡™◊ÈÕ
‡æ’¬ßÕ¬à“ß‡¥’¬« (host control) „π 12 ™—Ë«‚¡ß·√°„π‡ø®∑—Èß Õß™π‘¥ À≈—ß®“°π—Èπ®–¡’‡™◊ÈÕ∑’Ë°≈—∫¡“‡®√‘≠‰¥â
„À¡à´÷Ëß‰¡à·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠°—∫™ÿ¥∑’Ë∫à¡‡™◊ÈÕ‡æ’¬ßÕ¬à“ß‡¥’¬« ´÷Ëß§“¥«à“Õ“®‡ªìπ‡™◊ÈÕ∑’Ë°≈—∫¡“‡®√‘≠„À¡à
π’È§◊Õ‡™◊ÈÕ∑’Ë¡’°“√æ—≤π“„Àâ¥◊ÈÕμàÕ°“√μ‘¥‡™◊ÈÕ¥â«¬‡ø® ‚¥¬„π·μà≈–μ—«Õ¬à“ß®–¡’°“√‡®√‘≠¢Õß‡™◊ÈÕÕ¬Ÿà„π™à«ß
8.74-9.11 log CFU/mL ¿“¬À≈—ß∫à¡‡™◊ÈÕ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß  à«π„π°“√∑¥≈Õß∑’Ë‰¡à‡μ‘¡‡™◊ÈÕ‚Œ μåÀ√◊Õ¡’
·μà‡ø®‡∑à“π—Èπ (phage control) æ∫ª√‘¡“≥¢Õß‡ø®§ß∑’Ëμ≈Õ¥∑—Èß 48 ™—Ë«‚¡ß„π‡ø®∑—Èß Õßμ—« (‰¡à‰¥â· ¥ß
¢âÕ¡Ÿ≈)  ”À√—∫°“√∑¥≈Õß°“√‡μ‘¡‡ø®≈ß‰ª¿“¬À≈—ß°“√‡≈’È¬ß‡™◊ÈÕ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß (5 h-exposure) (√Ÿª∑’Ë
4B) æ∫«à“ ∑ÿ°™ÿ¥°“√∑¥≈Õß„Àâº≈‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ‡∑’¬∫°—∫°“√∫à¡‡™◊ÈÕ‡æ’¬ß
Õ¬à“ß‡¥’¬« ´÷ËßÕ“®‡°‘¥®“°‚Œ μå¡’°“√‡®√‘≠®π‡ø®∑’Ë‡μ‘¡≈ß‰ª¡’ª√‘¡“≥‰¡à‡æ’¬ßæÕ„π°“√¬—∫¬—Èß‡™◊ÈÕ‰¥â
 à«π„π°“√∑¥≈Õß∑’Ë‰¡à‡μ‘¡‡™◊ÈÕ‚Œ μåÀ√◊Õ¡’·μà‡ø®‡∑à“π—Èπ æ∫ª√‘¡“≥¢Õß‡ø®§ß∑’Ëμ≈Õ¥∑—Èß 48 ™—Ë«‚¡ß„π
‡ø®∑—Èß Õßμ—« (‰¡à‰¥â· ¥ß¢âÕ¡Ÿ≈)
°“√‡°‘¥°“√¥◊ÈÕ¢Õß‡™◊ÈÕμàÕ°“√μ‘¥‡™◊ÈÕ¥â«¬‡ø®¡—°‡°‘¥®“°°“√°≈“¬æ—π∏ÿå¢Õß‡™◊ÈÕ∫√‘‡«≥√’‡´æ‡μÕ√å
∑’Ë‡ø®‡¢â“‡°“–μ‘¥ À√◊ÕÕ“®‡°‘¥®“°°≈‰°Õ◊Ëπ‰¥â·°à °≈‰°°“√μ—¥¥’‡ÕÁπ‡Õ·ª≈°ª≈Õ¡∑’Ë‡¢â“ Ÿà‡´≈≈å (restriction
modification) °“√μ‘¥‡™◊ÈÕ∑’Ë∑”„Àâ¡’ ‡ø®≈Ÿ°À≈“πÕÕ°¡“πâÕ¬≈ß (abortive infection) ‡ªìπμâπ [32] Õ¬à“ß‰√
°Áμ“¡ ‰¥â¡’ß“π«‘®—¬™’È„Àâ‡ÀÁπ«à“°“√·°âªí≠À“‡™◊ÈÕ∑’Ë¥◊ÈÕμàÕ°“√μ‘¥‡™◊ÈÕ¥â«¬‡ø®π—Èπ Õ“®ª√—∫ª√ÿß‰¥â‚¥¬°“√„™â‡ø®
À≈“¬μ—«√à«¡°—π (phage cocktails) [33-34] ‡π◊ËÕß®“°‡ø®∑’Ëμà“ß°—π®–¡’∫√‘‡«≥∑’Ë‡¢â“‡°“–μ‘¥°—∫‚Œ μå∑’Ë
·μ°μà“ß°—π ¥—ßπ—Èπ‡¡◊ËÕ·∫§∑’‡√’¬‡°‘¥°“√°≈“¬æ—π∏ÿå‡æ◊ËÕ¥◊ÈÕμàÕ‡ø®μ—«π—ÈπÊ °Á®–¬—ß§ß∂Ÿ°∑”≈“¬¥â«¬‡ø®Õ◊Ëπ∑’Ë
‡¢â“‡°“–μ‘¥∑’Ëº‘«‡´≈≈å∑’Ë·μ°μà“ß°—πÕÕ°‰ª [35] ®“°ß“π«‘®—¬¢Õß Pereira ·≈–§≥– [36] æ∫«à“ ‚§‚≈π’
¢Õß‡™◊ÈÕ∑’Ë¥◊ÈÕμàÕ°“√μ‘¥‡™◊ÈÕ¥â«¬‡ø®¡—°®–¡’¢π“¥‡≈Á°·≈–‡®√‘≠™â“ ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“¡’≈—°…≥–∑“ßøï‚π‰∑ªá∑’Ë
‡ª≈’Ë¬π‰ª ·≈–®–∂Ÿ°∑”≈“¬‰¥âßà“¬À√◊Õ‰«μàÕ “√‡§¡’¡“°¢÷Èπ ¥—ßπ—Èπ °“√„™â«‘∏’Õ◊Ëπ√à«¡°—π°“√„™â‡ø®„π°“√
°”®—¥À√◊Õ¬—∫¬—Èß‡™◊ÈÕ ‚¥¬‡©æ“–‡™◊ÈÕ∑’Ë¥◊ÈÕ¬“ªØ‘™’«π–®–¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√∑”≈“¬‡™◊ÈÕ ·≈–¬—ßª√–À¬—¥
§à“„™â®à“¬‰¥â¡“°¢÷Èπ¥â«¬
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√Ÿª∑’Ë 4 °“√∑¥ Õ∫°“√¬—∫¬—Èß‡™◊ÈÕ Aeromonas sp. OG-H ‚¥¬‡ø® ΦOG1 ·≈– ΦOG3 „π√–¥—∫ÀâÕß
ªØ‘∫—μ‘°“√ (in-vitro study) °√“ø·∑àß· ¥ßª√‘¡“≥¢Õß‚Œ μå Aeromonas sp. OG-H
 à«π°√“ø‡ âπ· ¥ßª√‘¡“≥¢Õß‡ø®,  —≠≈—°…≥å BP phi OG1 À¡“¬∂÷ß°“√∫à¡√–À«à“ß‚Œ μå·≈–
‡ø® ΦOG1; BP phi OG3 À¡“¬∂÷ß°“√∫à¡√–À«à“ß‚Œ μå·≈–‡ø® ΦOG3; host control À¡“¬∂÷ß
°“√∫à¡‚Œ μå‡æ’¬ßÕ¬à“ß‡¥’¬«, °√“ø A · ¥ß°“√∑¥≈Õß·∫∫ pre-exposure °√“ø B · ¥ß
°“√∑¥≈Õß·∫∫ post- exposure À≈—ß®“°∫à¡‡™◊ÈÕ°àÕπ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß·≈â«®÷ß‡μ‘¡‡ø®≈ß‰ª
(5 h-exposure) μ—«Õ—°…√æ‘¡æå‡≈Á°¿“…“Õ—ß°ƒ…‡Àπ◊Õ·∑àß°√“ø ∂â“μ—«Õ—°…√∑’Ë‡À¡◊Õπ°—π· ¥ß∂÷ß
‰¡à¡’§«“¡·μ°μà“ß°—π∑“ß ∂‘μ‘∑’Ë√–¥—∫π—¬ ”§—≠√âÕ¬≈– 95 (p > 0.05)
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 √ÿªº≈°“√∑¥≈Õß
∂÷ß·¡â«à“®–¡’°“√√“¬ß“π°“√·¬°‡ø®∑’Ëμ‘¥‡™◊ÈÕ·∫§∑’‡√’¬∑’ËÕ¬Ÿà„π·ø¡‘≈’ Aeromonadaceae ®“°
·À≈àßμà“ßÊ ¡“°¡“¬∑—Ë«‚≈°°Áμ“¡ [12, 22, 23, 37] ·μà„πª√–‡∑»‰∑¬°“√»÷°…“π’È∂◊Õ‡ªìπ°“√»÷°…“·√°∑’Ë¡’
°“√√“¬ß“π ‚¥¬‡ø®∑’Ë·¬°‰¥âπ’È “¡“√∂π”‰ªª√–¬ÿ°μå„™â√à«¡°—∫‡ø®∑’Ëμ‘¥‡™◊ÈÕ„π°≈ÿà¡ Aeromonas ™π‘¥Õ◊Ëπ
À√◊Õ„™â√à«¡°—∫«‘∏’À√◊Õ “√¶à“‡™◊ÈÕÕ◊Ëπ‡æ◊ËÕ àß‡ √‘¡°“√‡¢â“∑”≈“¬‡™◊ÈÕ Aeromonas μàÕ‰ª
°‘μμ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ«‘®—¬®“°‡ß‘π√“¬‰¥â¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ª√–®”ªïß∫ª√–¡“≥
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